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Pacient po CMP:
Koho monitorovat a jak antikoagulovat?
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Diskutovana téemata na 3 pacientech

Jak antikoagulovat?
Pacienta s mikrokrvacenimi na MR mozku
Pacienta s castymi pady

Koho monitorovat?
Pacient s CMP neurceneé etiologie



Pacient Bobek

> 75 let “aw

» Znama anamneza FS i 2 KLosouu
» pro opakovane pady lecen jen ASA \
1oomg!

» Prijat pro pravostrannou
hemiparezu, MR kortikalni klinovita
ischemie F sin
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AVERROES: CMP/SE

A No previous stroke orTIA
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Aspirin 2415 2354 2190 1830 1356 925 554
Apixaban 2417 2379 2220 1840 1335 938 548

B Previous stroke or TIA

HR 029 (95% CI 0-15-0-60)

0 3 6 9 12 15 18
374 360 331 281 186 126 73
390 378 345 284 186 117 67

Diener et al. Lancet Neurol 2012; 11: 22531



AVERROES: Major bleeding
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390 377 344 281 184 116 69

Diener et al. Lancet Neurol 2012; 11: 22531



Co jsou to opravdu “caste pady”?

Jen 5% padu ma objektivni nasledky

>295 padu/rok prevazi benefit warfarinu?
Traumaticke intrakranialni krvaceni

Riziko zavazneho krvaceni nasledkem urazu je
obdobne u antikoagulovanych?

Kraniocerebralni trauma u antikoagulovanych ma o
20% vyssi mortalitu (64% vs. 43%)3

1) Stein J et al. Arch Phys Med Rehabil. 1995;76(9):840-3. 2) Man-Son-Hing M. Arch Intern Med. 1999;159:677-685.
3) Dosett L. et al. Arch Surg. 2011;146(5):565-570.



Jak predikovat opravdove riziko padu?

. Score 0-1 2-3 4-5 6+
(B) Probability falls assessment™ '
1 boint for each Yee Probability of fall per year 7% 13% 27% 49%
poi a
Previous falls Yes/No
Medications
>4 Yes/No
Psychotropics Yes/No
Low visual acuity Yes/No
Diminished sensation Yes/No
Near tandem stand 10 s Yes/No
Alternate step test 10s Yes/No
Sit to stand 12s Yes/No

Tiedemann A et al. J Gerontol A Biol Sci Med Sci 2010;65:896—903.



Kraniocerebralni trauma:

NOAC vs. warfarin (TQIP study)

n=162
Skupiny se nelisily vékem, tizi poranéni podle ISS, vstupnim GCS, délkou pobytu na JIP.
m DOAC = Warfarin
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Nasledna [0zkova péce

Feeney JM et al. J Trauma Acute Care Surg 2016, 81 (5) 843-7.



ARISTOTLE - pacienti s anamneézou padu

e Kompletni kohorta

e Znamy udaj o padech

e Pozitivnianamneéza
padul v poslednim roce

Rao et al. The American Journal of Medicine 2018. 131:269—275.



Padajici pacienti — vyznamne rizikovéjs

Pacienti s pady Pacienti bez pads

CHA:DS;-VASc score, mean (SD) 4.19 (1.65) 3.43 (1.51) < .0001
CHA:DS;-VASc score distribution, n (%) <.0001

<1 23 (3.1%) 1370 (8.7%)

2 94 (12.5%) 3261 (20.7%)

>3 636 (84.5%) 11,107 (70.6%)
Prior stroke, TIA, or SE, n (%) 213 (28.3%) 3287 (20.9%) <.0001
HAS-BLED score, mean (SD) 2.40 (1.07) 1.77 (1.05%) <.0001
HAS-BLED score distribution, n (%) <.0001

<1 155 (20.6%) 6469 (41.1%)

2 244 (32.4%) 5690 (36.2%)

>3 354 (47.0%) 3579 (22.7%)
Prior bleeding, n (%) 264 (35.1%) 2525 (16.0%) <.0001

CHA2DS2-VASc HAS-BLED

4,19 V5. 3,43 2,4 V5-1,77

Rao et al. The American Journal of Medicine 2018. 131:269—275.



Vyznamné nemocnéjsi...

Comorbidities at randomization, n (%)
Dementia

Depression

Cerebrovascular disease

Peripheral vascular disease
Pulmonary disease

Renal disease

Gastrointestinal disease
Hematological disease

Malignancy

Thyroid disease

Diabetes

Hypertension

Congestive heart failure

Prior MI

Moderate/severe valvular heart disease
Osteoporosis

Fractures

AV

Pacienti s pady

20 (2.7%)
163 (21.6%)
221 (29.4%)

86 (11.7%)
137 (18.6%)
216 (29.3%)
286 (38.8%)
242 (32.8%)
108 (14.6%)
145 (19.7%)
272 (36.1%)
638 (86.6%)
166 (22.5%)
126 (16.7%)
171 (23.2%)
124 (16.5%)
110 (14.7%)

Pacienti bez pédﬁ

76 (0.5%)
1023 (6.5%)
2934 (18.6%)

907 (6.3%)
2106 (14.5%)
3168 (21.9%)
3001 (20.7%)
2416 (16.7%)
1045 (7.2%)
1633 (11.3%
3944 (25.1%

12,554 (86.9%

2250 (14.3%
2625 (18.1%
784 (5.0%)
931 (5.9%)

)
)
)
3897 (26.9%)
)
)

AAA AANM A ANA A A ANA

.0001
.0001
.0001
.0001
.01
.0001
.0001
.0001
.0001
.0001
.0001
.82
.01
.06
.001
.0001
.0001

Rao et al. The American Journal of Medicine 2018. 131:269—275.



Apixaban Warfarin
Rate Difference
(Apixaban - Warfarin)

Stroke/Systemic embolism

History of falls 1.76 (12) 1.99 (13) ] -0.23 (-1.70 - 1.24)

No history of falls 1.23 (177) 1.63 (234) - -0.41 (-0.68 - -0.13)
Death from any cause

History of falls 6.41 (45) 6.74 (45) @ -0.33 (-3.04 - 2.39)

No history of falls 3.17 (469) 3.71 (546) —— -0.53 (-0.96 - -0.11)
Hemorrhagic stroke

History of falls 0.14 (1) 0.45 (3) —— -0.31 (-0.90 - 0.28)

No history of falls 0.23 (33) 0.47 (68) = -0.24 (-0.38 - -0.11)
Major bleeding

History of falls 4.35 (26) 5.38 (31) i -1.03 (-3.56 - 1.50)

No history of falls 2.07 (274) 3.00 (389) —E— -0.93 (-1.32 - -0.54)

Intracranial bleeding

History of falls 0.33 (2) 1.69 (10) L -1.37 (-2.51 - -0.22)

Subdural bleeding

No history of falls 0.32 (43) 0.78 (103) - ’ -0.46 (-0.64 - -0.28)

History of falls 0.00 (0) 0.85 (5) , —a— -0.85 (-1.59 - -0.10)
No history of falls 0.07 (9) 0.21 (27) m -0.14 (-0.23 - -0.05)
-4 -2 0 2
Apixaban Warfarin
Better Better

Rao et al. The American Journal of Medicine 2018. 131:269—275.



Pacient Bob

> 75 let, hypertonik, diabetik

> Uspésna trombektomie okluze M-

MCA
» Rezidualni drobnaischemie v BG

» Za pobytu na jipu diagnostikovana
paroxysmalni FS

Gl - Belry

\(\ KRALK 2 KLOBOWKUL
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ALE!
Depozita hemosiderinu v levem
mozeckovem pedunkluy, stp.
probéhlém krvaceni




Prevalence CMB u pacientu s CMP a FS

Meta-analysis - 4 trials (n = 990)

Prevalence Weight
Study (95% CI) (%)
Orken etal. 2013 - . 17% (12-23%) 264
Haji etal. 2015 —:—'— 30% (22-39%) 22.3
Songetal. 2013 ' —— 31% (28-36%) 279
Charidimou et al. 2016 —l— 22% (15-30%) 23.5

Overall <> 25%(17-33%) 100

(12=85.6%, p<0.001)

T L)

0 10 20 30 40 50
Prevalence of CMBs presence

Charidimou A et al. JNS 378 (2017) 102—109



Riziko ICH u pacientu s CMP a FS

A. CMBs presence and risk of future ICH

Events Events,
CMBs no CMBs Weight

Study OR (95% CI) (n/N) (n/N) (%)
Orkenetal. 2013 14.74 (0.59,369.44) 1/35 0/169 9.5
Haji et al.2015 7.17 (0.29,180.48)  1/35 0/82 9.5
Song et al.2013 —— 3.93(1.14,13.62)  7/173  4/377 64.3
Charidimou et al. 2016 — f& 1.82 (0.16,20.90) 126 2/93 16.6
Overall: p=0.005 <> 4.16 (1.54,11.25) 10/269 6/721 100
(2=0%, p=0.765,X%,=1.15) .

1 12510
- -

ICH more frequent ICH more frequent
without CMB with CMB

Charidimou A et al. JNS 378 (2017) 102—109



Riziko recidivy CMP u pacientu s FS

B. CMBs presence and risk of recurrent ischaemic stroke

Orkenetal.2013 * 0.94 (0.04,20.08)  0/35 2/169 4.4
Haji et al.2015 —*— .35 (0.42,4.37) 5/35 9/82 30.0
Song etal.2013 —l*— 0.58 (0.23, 1.46) 6/173 22/377 48.7
Charidimou et al. 2016 = 0.56 (0.12,2.69) 2/26 12/93 16.9
Overall: p=0.403 <:> 0.76 (0.40,1.45)  13/269 45/721 100
(12=0%, p=0.701,X%;,=1.42) .

| | 2 510
- B
Ischaemic stroke more Ischaemic stroke more

frequent without CMB frequent with CMB

Charidimou A et al. JNS 378 (2017) 102—109



CBM - srovnani ASA a Apixaban:

AVERROES-MRI study

Qutcome

Apixaban

Aspirin

HR 95% Cl

Primary outcome
Covert “embolic” infarction and symptomatic ischemic stroke
Clinical events
Ischemic stroke
Mortality
Intracerebral hemorrhage
New infarction (MRI)
Any infarction
Infarction >1.5 cm
Cortical-based
>1 Location
Mean infarction diameter

New/increased no. of microbleeds

Reduced no. of microbleeds

12/601 (2.0%)

6/601 (1.0%)
12/601 (2.0%)
1/601 (0.2%)

12/479 (2.5%)
5/479 (1.0%)
6/479 (1.3%)
1/479 (0.2%)
1.4 cm

26/377 (7.0%)
21/377 (5.6%)

19/579 (3.3%)

14/579 (2.4%)
17/579 (2.9%)
2/579 (0.3%)

10/446 (2.2%)
8/446 (1.8%)
6/446 (1.3%)
2/446 (0.4%)
4.1 cm

24/334 (7.2%)
17/334 (5.1%)

0.55(0.27-1.14)

0.41 (0.16-1.07)
0.67 (0.32-1.41)
0.49 (0.05-5.44)

1.09 (0.47-2.52)
0.57 (0.19-1.73)
0.89 (0.29-2.77)
0.47 (0.04-5.15)
P= .03

0.92 (0.53-1.60)
1.07 (0.56-2.03)
P=.47

Net change in mircobleeds

O'Donnell et al. Am Heart J 2016;178:145-50.



AHA/ASA Scientific Statement

Prevention of Stroke in Patients With Silent
Cerebrovascular Disease

A Scientific Statement for Healthcare Professionals From the American
Heart Association/American Stroke Association

The American Academy of Neurology affirms the value of this statement
as an educational tool for neurologists.

Eric E. Smith, MD, MPH, FAHA, Chair; Gustavo Saposnik, MD, MSc, FAHA, Vice Chair;
Geert Jan Biessels, MD, PhD; Fergus N. Doubal, PhD, FRCP;
Myriam Fornage, MS, PhD, FAHA; Philip B. Gorelick, MD, MPH, FAHA;
Steven M. Greenberg, MD, PhD, FAHA; Randall T. Higashida, MD, FAHA;
Scott E. Kasner, MD, MS, FAHA; Sudha Seshadri, MD; on behalf of the American
Heart Association Stroke Council; Council on Cardiovascular Radiology and Intervention;
Council on Functional Genomics and Translational Biology; and Council on Hypertension

Abstract—Two decades of epidemiological research shows that silent cerebrovascular disease is common and is
associated with future risk for stroke and dementia. It is the most common incidental finding on brain scans. To
summarize evidence on the diagnosis and management of silent cerebrovascular disease to prevent stroke, the
Stroke Council of the American Heart Association convened a writing committee to evaluate existing evidence, to
discuss clinical considerations, and to offer suggestions for future research on stroke prevention in patients with
3 cardinal manifestations of silent cerebrovascular disease: silent brain infarcts, magnetic resonance imaging white
matter hyperintensities of presumed vascular origin, and cerebral microbleeds. The writing committee found strong
evidence that silent cerebrovascular disease is a common problem of aging and that silent brain infarcts and white
matter hyperintensities are associated with future symptomatic stroke risk independently of other vascular risk
factors. In patients with cerebral microbleeds, there was evidence of a modestly increased risk of symptomatic
intracranial hemorrhage in patients treated with thrombolysis for acute ischemic stroke but little prospective evidence
on the risk of symptomatic hemorrhage in patients on anticoagulation. There were no randomized controlled trials
targeted specifically to participants with silent cerebrovascular disease to prevent stroke. Primary stroke prevention
is indicated in patients with silent brain infarcts, white matter hyperintensities, or microbleeds. Adoption of standard
terms and definitions for silent cerebrovascular disease, as provided by prior American Heart Association/American
Stroke Association statements and by a consensus group, may facilitate diagnosis and communication of findings from
radiologists to clinicians. (Stroke.2017;48:e44-e¢71. DOI: 10.1161/STR.0000000000000116.)



Anticoagulation and other therapies in patients with silent microbleeds

It is reasonable to provide anticoagulation therapy to patients with
microbleeds when there is an indication (eg, AF).

When anticoagulation is needed, a novel oral anticoagulant is preferred
over warfarin.

Percutaneous closure of the left atrial appendage couldggPe -1V zvydend

n alternativ nti lation. L :
an alternative to anticoagulatio r|2|ko, misto

It is reasonable to provide antiplatelet therapy to | warfarinu
microbleeds when there is an indication. preferovany

MRI screening for microbleeds is not needed before the NOAC!
antithrombotic therapies.

Individuals with silent microbleeds are at increased future risk of both
ischemic stroke and ICH.

Implement preventive care recommended by AHA/ASA guidelines for
primary prevention of ischemic stroke.

It is reasonable to provide preventive care recommended by AHA/ASA
guidelines for prevention of ICH.

Smith EE et al. Stroke. 2017;48:e44-e71.



Pradaxa, Xarelto, Eliquis (NOAC)

Shrnujici zapis z jednéni mezi zastupci VZP CR, Ceské kardiologické spoleénosti, Ceské internistické
spoleénosti, Ceské neurologické spoleénosti, SdruZeni ambulantnich specialisti a Ceské spoleénosti
pro trombdzu a hemostizu.

Utelem dokumentu je sjednotit zdpisy zjedndni ze dni 22. 4., 2. 7., 3. 11. 2015 a 22. 4. 2016 a
zapracovat nékteré pfipominky zejména Ceské neurologické spoleénosti.

Piitomni za VZP CR:

MUDr. Emilia Bartigkovil
MUDr. Hana Hyky3ova

MUDr. Romana Svejdova

MUDr. Adrian Barnas

Za odborné spoleénosti:

Prof. MUDr. Milo# Taborsky, CSc., FESC, MBA
MUDr. Robert Cihdk, CSc.

MUDr. Hana Skalicka, CSc., FESC

Prof. MUDzr. Jan Kvasnicka, DrSe.

Prof. MUDTr. Richard Ceska, CSc., FACP, FEFIM

prim. MUDr. Aled Tomek, Ph.D., FESO

MUDr. Zorjan Jojko,



Shrnujici zapis z jednani odbornych spolecnosti a VZP - 2018
Mimo to bude VZP akceptovat preskripci NOAC v nasledujicich situacich:

3. Pacient po prodélané ischemické CMP s vysokym rizikem intrakranidlniho krvaceni:
e Pacienti indikovani k antikoagula¢ni 1é¢b& s vysoce rizikovymi zdroji potencidlniho
intrakranialniho krvaceni (AV malformace, kayernomy)
e Preskripce bude zajiSténa pracovisti neurologie

VZP bude v této souvislosti akceptovat také situace, kdy je pfedem znama extrémni
citlivost k Warfarinu farmako-genetickym vySetfenim indikovanym je§t€ za hospitalizace
pacientim iktovych center (3-4 variantni alely CYP2C9 a VKORCI1), nebot’ v té€chto
situacich je zfejmé, Ze hodnoty INR nebude mozZno udrZet v terapeutickém rozmezi.

VSEOBECNA
/A ZDRAVOTNI POJISTOVNA
< CESKE REPUBLIKY



Nas algoritmus - NOAC u MBS

Vlastni data + Charidimou A et al. JNS 378 (2017) 102—109

Nelobarni ICH
Lobarni + kavernom
Lobarni ICH + o MBS

Nasadit NOAC

Ko. MRI-12 M

Continue NOAC

Pacient po ICH nebo
s MBS

Lobarni ICH
o-5 any, 1 lobar MBS

Nasadit NOAC

Ko. MRI-6 M

MRI idem Nove MBS

Le¢ modifikovatelna
rizika - HT!

Lobarni ICH
>5 MBS/>1 lobarni
MBS

‘ LAA occlusion \



Pacient kouzelnik Pokuston

8o-lety pacient

Celkem zdrav (HT)

Prijat pro jasnou embolizacni
CMP — M2-okluze vlevo

‘\ P/ -‘.'-'\-"5 \ VR '
o JEgR W T
i :

|

Bez anamneézy a inicialniho
prUkazu FS
Bez vyznamne stenozy LVD
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CMP, FS a monitorace rytmu

Paroxysmalni FS je Casto nediagnostikovana u pacientu prijatych
pro ischemickou CMP

Riziko CMP u nezjisténé paroxysmalni FS je identicke jako u
zname permanentni FS

Dramaticky rozdil v efektivité prevence recidivy
68% OAC vs. 20% antiagregace

Je-li nezjisténa pricina CMP pfi zakladnim vysetreni
Je doporucena nejmené 30 denni monitorace EKG (AHA-ASA)
For patients who have experienced an acute ischemic stroke or TIA with no other apparent cause,

prolonged rhythm monitoring (=30 days) for AF is reasonable within 6 months of the index
event (Class lla; Level of Evidence C).



Kryptogenni CMP a monitorace

Pred dimisi z neurologie asi 60% pacientu
splnuje kategorii neurceneé etiologie

AHA-ASA: 30-denni monitorace rytmu
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Biomarkery predikujici zachyt FS po CMP?

v" Elektrofyziologickeé
v" Morfologické

v' Laboratorni

Vék, pohlavi, krevni
tlak, BMI, srdecni
onemocnéni a dalsi...

Morfologie ouska
LS...kaktus,...

ProdlouzeniQTc
intervalu, variabilita
P...

Pomér indexu objemu
LS k diastolické
rychlosti toku...



Nase kohorta

Retrospektivni multicentricka analyza konsekutivnich
pacientU pfijatych pro CMP

Cil — porovnat asociaci vybranych 7 biomarkerU s detekci FS u
pacientyd bez znamé FS po embolizacni CMP s neznamym
zdrojem (ESUS)

protromboticke (D-dimer, fibrinogen, AT IlI)
Kardialni (NT-proBNP, hs-troponin I)
Zanetlive (CRP)

Renalni (eGFR)

‘P NEUROLOGICKA KLINIKA

Tomek et al. EAN 2017. 27 [F UK a FN Motol



Nase kohorta — metodika monitorace

TELEMETRY HOLTER

Vysetreni za hospitalizace Ambulantné
CTA, DUS 7 dnd Holter + 28 dnU event-loop
Echokardiografie
MR mozku

@22, NEURDLOGICKA KLINIKA
“$27" 1F UK a FN Motol

Tomek et al. EAN 2017.



Detekce FS [%0]

FS NE

FS ANO

Tomek et al. EAN 2017.

Anamneéza + 1. EKG

40 (20.5%)

23 (11.8%)

Bez AF
po kompletni
monitoraci

Primozachyt FS

Primozachyt na
vstupnim EKG

Znama FS, normalni 1.
EKG

Znama FS potvrzena
1. EKG

NEUROLOGICKA KLINIKA
2.LF UK a FN Motol
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Sensitivity

Cut-off 68.5 years (sensitivity 78%, specificity 62%0)

OR 6.25 (95% Cl 2.02-19.38, p=0.001)
AUC =0.753 (95% Cl 0.65 — 0.85, p<0.001)

ROC Curve
1.0 .
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Age [years]
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76.4 VS 6;; years, P<0.001 %

No AF

AF
Tomek et al. EAN 2017.



NT-proBNP

Cut-off 377 ng/ml (sensitivity 79%, specificity 68%)
OR 8.30

Lo ROC Curve
| ]
- rl 1713.6 vs 667.4 ng/ml, P< 0.001
=, 0.6 ) o
2 |~ | eoooo
2 .
3
0.44 400000
1L m
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0 NO AF AF

1 - Specifici
pecificity Tomek et al. EAN 2017.



Sensitivity

Cut-off 260 ng/l (sensitivity 76%, specificity 60%)

OR = 4.80

1.0

0.8
0.67 JJ
II
/
0.4
0.2
0.0 0.2 0.4 0.6

1 - Specificity

1.0

DDimer

00000000

00000000

DDDDDDD

1017.4 VS 455.5 ng/l; P=0.01

o

21 |> —|moomu—v+*

No AF AF
Tomek et al. EAN 2017.



Efektivita biomarkeru v predikci detekce

FS v nasi kohorte

155 pacientd
prijatych pro CMP

VIiIwve

Vék > 68 bez zname priciny
Nediagnostikovani 4 pacienti, monitorovano 76
NTproBNP > 377 ng/ml

Nediagnostikovani 4 pacienti, monitorovano 48
D dimer > 260 ng/l

Nediagnostikovano 5 pacientd, monitorovano 64

NT-proBNP + vek > 68
Nediagnostikovan 1 pacient, monitorovano 58
OR =14.90 (95% Cl1.92-115.68, p<0.001)

Tomek et al. EAN 2017.



Dalsi data?

Rodriguez-Yanez et al. (372 pac. s kryptogenni CMP)
NT-proBNP > 380 pg/ml
Riziko pozdejsi detekce FS - OR 5.70 (1.11-29.29, p =
0.037)

Rodriguez-Yanez M et al. Neurology 2013. 81:444-447.



ARISTOTLE: Korelace hodnoty

NT-proBNP s rizikem CMP/SE

0.061 — Group 1: <=363 —— Group 2: 364-713

— Group 3: 714 - 1250 — Group 4: >1250

0.05 1

0.04 -

0.03 4

Cumulative hazard rate

0.02 1

0.01 1

0.00{8="
] ] T T 1] ]
0 6 12 18 24 30
No at Risk Months

Hijazi et al. JACCVol. 61, No. 22, 2013



Biomarkery a riziko CMP/SE: ABC stroke risk

skore — ARISTOTLE data

0 1 2 3 4 5 6 7 8 9 10
Points
Stroke/TIA
Prior stroke/TIA r .
No
Age r T T T 1

44 55 65 75 90

Troponin | (ng/L) . . . . 1 T .

1 2 5 10 30 75 180
NT-proBNP (ng/L) . - . T . . . T |

25 50 100 200 400 800 1500 3000 5900
Total Points R P R R B R B s =

0 5 10 15 20 25 30
1-year risk

I T T T T 1
of stroke/SE 0.01 002 003 005 01 0.5
3-year risk
r T T T T T 1

of stroke/SE 0.01 002 003 005 0.1 0.2 0.3

Hijazi et al. European Heart Journal (2016) 37, 1582-1590



Riziko ischemie vétsinou vyznamne
prevazuje riziko krvaceni
U castych padu i microbleeds

Antikoagulacni lécba u FS je jasne
indikovana, NOAC preferovany
Po FS se vyplati patrat

NI > = - = - R Frs e |
NOACs are recommended in preference to VKAs or aspirin in AF patients T
with a previous stroke.

Kirchhof et al. EHJ 2016.



